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(54) Tlfle: NOVEL CELLULASE TOLERANT TO SURFACTANTS 

(54) SttSiOi^m »ii55tt«lcWtt^c«f«-bJU5— tf 

(57 ) Abstract; A novel cellulase having an amino acid sequence derived from tlie amino acid sequence of cellulase NCE5 by 
substitution of the amino acid residues at the 162- and/or 166-positions by amino acids different from those of cellulase NCE5; a 
polynucleotide encoding this novel cellulase; an expression vector containing the same; host cells transformed by the expression vec- 
tor; and a cellulase preparation and a detergent composition containing the above cellulase. This cellulase is tolerant to sur&ctants 
and sustains a high activity even under alkaline conditions. 
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m m m 

•t7;*-»;/e/:Lj <otci^iz-\z}\^^—izti<^mts*ixi^^o iS^-eii^W/^-zu"^ 

4z;b^— tfl±1tlft(D^^(D#tl^Ii^ffl(CcJ;yH2;UP-x^^^^-r'5>1^fflA^ 

i^^^7!)<'5:$4^rl^'5o t^Jt^lf. ^jK^O) h 'J n (Trichoderma ) J1X(* 

:7 5=i— ^ ( Hum Icq I a ) m^^(0-b)\^^—\£lZ'Dl^Xltm^ti^M^s -7 5=1—^ 
CBH U EG V. NCE4. JSLmOEltji^tiK h 'J =i -x^UvMl?!*. CBH U 

CBH lu EG Ik &i;eg \\\t6ii£(omi^fi<mm^^. mB^mmz^^xmmn 
f^'tz)\.^—\imi^^^&iz'^t^'b)\.'7—\immmmi^^^^^'7iztj:'ox^fzo 
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:y'^^^n(D-mmnm^itmm^s ■r^i:t?*)eii?^m (back 

staining) (7)m•&l^7bMSl^-^2;^^— 4f <!: Ur^ffi-efe-SC <5:;{)<*nP>*Lri^^ («Nf 
^$M6*ilcgfe^-rSf£itT?3&:<m6<l(cgjc#f 'i)ili:*<M**bTl^^o ■T'tP+p-fe. 

tzm-^TJi^^*)^ (pH 10-11) ^Tjk-rzitt^^. ^nm^^Mizm-^^^^-ii 

[1] (l)iB5»JS-^1 1?a$JK^7'5y^iB5lJA^e)'S:^42;U^— 12<7)1 6 2#a 

T^ymizmm^^tcT^ymmm. fc-SLM*. (2)frfST5/^iB9ij(i)cDNm 

— Ifo 

[2] lB$IJ#-^3-ca*3tX'&T5y^BB5IJ$W-ri>. mis [1] <D42;U^— tfo 
[3] 1 6 6#g<DT5y^7b^<^;U^ 5>mXI*TX/^^^>m^cSSl$ttTt^ 



wo 2004/039969 ^PcT/JP2003/014013 

3 

-5. MiB [1] <Z>-b;b^— ifo 

[4] mmm^^X'mts*i^T^ymmmt:m-t^. Kris [3] ©-iz^u^— if„ 
[5] mmm^5-c!m^H^Tzym.mm^mr^-iz}\.'7-'iio 

[6] fjIB CI] - [5] a)-b;u^— tf^zi- K-r'57K'J5c^ Ko 
[7] MIB [6] <D7t<>J 5^-27 U/:i-5^ K$^t,\ nm^<7^—o 

[8] MIS [7] fl)^s^^^--e}^Mfe^$tifc. m^mi^o 

[9] grl3 [8] <D?i±^fla$^^L. 't(Dm^RXfy:Rlt^<Dmm^iti^hi-iiJ[. 
^— if^SIX-T'Sxli^^tr, ifrlB [1] - [5] (D-tr;i/^— i2(DMjt;4o 
[10] MIB [1] - [5] cD-t2;i/^— tf^^t,\ 'tz;u^>-HfiSMJ^„ 
[1 1] ttrlB [1] - [5] <D-b;u^— tf. xfiMie [i o] ©hz^u^— -ifiiig 

[1] - [5] <7)^2;^^--^f. mib [i o] ©Hz^u^—- tfiim^i. xiiMlB [i 
[1] - [5] a)-lz;u^— if. BiTiS [10] cD-tr;u^— ifiSMi|^/xii|(riB [1 

[1 4] -tr;i/p-x#:^^i^<DmMy&txnma>Q!i#^gwt LTMa^px-r-s 

;^gfe-efcor. -b^up-x-^^&iisji^. IfriB [i] ~ [s] o-izju^—a^ tfriB 
[1 o] (D-tr;u^-ifiiMi|^. X(*MiB [i 1] (D,^^mj?gi|^<kmM$-B:-Sxg 

tifc-b^i/P— x^WiKM^. MIB [1] - [5] a>-b;u^— tf. MIH [i o] O) 
iz/U^-- tfiSM!^. XfiMIB [11] <D/^^JMJ?gi|^.»:g&M$-ti--5Xg^^t,\ m 
fB:^>4o 

[1 6] Sfe$*LfcH2;i/P-;^#:tllMcz)fea>^RlfW^i:|g<b$ti^^-5^,^T?fc 
oT. ^fe^F*L/ii2;up-;^#:&ilM$. ItiB [1] ~ [5] G)i2;u^-Hf. sfr 

IB [1 o] a>-tr;u^-4fisi!i!|^g. x(*MiB [11] o^mitmmtmm^^^j: 
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[1] [5] (D-tr;u^— tr\ MIB [10] a>-lz;u^-ifi^^i|^, Xltmm [1 

[1 8] mm<ommi)^^<Dmm<Dmm. ^m. ^it-rt^^mcxnt>M. m 

12 [1 2] ~ [1 7] (oyjmo 

[1 9] *M^flJi-r>4r^ffi(Cj;ymSLTflJi'l'>^$tT5X^fCfcUr. MIS 
[1] ~ [5] ©-b;u^— tf, tfrlE [1 0] O-izJl^^—^mm^^mi^^Ztt: 

[2 0] m/«;i.:^(D^>7Ktt(03fe#^^.r'&or. t?rlB [i] - 

IB [1] - [5] <0-lr;u^— tf. ttrIB [10] tfiSigi^'^^Sf -Sx 
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Wm^^^KS.. iB5im^3~iB^J##5ra^*L€>7 5y^iB5>J$^&-r'5-lr^U^- 

iB5ij#-^i ■ea**V'5T5y^i3^j<z)i62jtu:i66sa<DT5yMr::ffi^-r 

§i4tta)7 5 y ^7^)^f>^l^R$;t^'51^SlXl^2fli<D7 s y MJ^ST&Mt&OT s y mm^ 
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ili5^a)<f#^mi(c2^^ggm^^A-r'5f=tocS>^o*Na):^;i(*. Gapped 
duplexj^ [Methods in Enzymology, 154, 350 (1987) ] ^ KunkeIJi [Methods 
in Enzymology, 154, 367 (1987) ] >5:«if ^Il#lz4^^-efe^„ Z*LP>a>:^gfe(i. 

it^mm^ [Methods in Enzymology, 65, 499 (1980) ] '^i>7^^^i^^<P 
'f'\^mmmm [Gene. 19, 269 (1982) ] mz^f')mm't^^tti<X^. 

WO>Wim:Lm^\^Ui\ iJiJ^I*. -y=y7.^ )^^^:i^\zmn.-t^::.tti^X^%>o * 
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ir -siife^> ^sn^it $*aM-r ^ii<KT ^*ijffl-r § c t # ^ o 
^^^L-So z(7)?i±-^'>^-^(i#i^is^$tL-rs m^\-t. -K^mm. imMs 

^^If $ *i T U ^ % 0) $ ffl t ^ C i: # § o 

:*:^B^(D-b;u^— if^-^tJ-tr^U^— HfilSii|^(::W"r'So 
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«5iJ^(^. ?aEm:M- U '!7AX(i^^b:^ H 'J t7 A) . x> K^;i/*:^-if 

**c(::>^LT. $T*L<1*0. 1 ~ 5 OSa%. cfe y L < (*0. l-SOfi 
— V^f <S d t l=i: y . ^mSiaA?>7K^^ia^=i > h P— ^U-r ^ <!: t. 

W^) l*> 2^^B-«o-tr;i.^— if^^fejtjl^ic. x^K-^^u^-ih— Ifo^^^blfij 
1 jffiXld:1tiJ^®a)^^]^Sli!f#(cI5S^^;t^'^j:L^7^)^. *f|0jcD4z;i.^— tfillMi|^<D± 

-tt^lcS^LTs Jff*L<l*0. 1 ~5 OS»%s <J:yitf*L<l*0. I-SOM 

^jj^j?)c!K3^ti#^-r'So fiia^mmj?gi|^i*. ^^aiSit^'J (T-:t->ti. 
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T-;J->14^®5S'I4^J(*. Eti5KT;uJp;u^:^H2>x;u7|x>mm (las) . T 
;u^;bM^ (AS) . t;u:7t— :tU':7-i' i/x;u7tx>^*& (aos) . tK'J:^ 

it-i/X5^L/>T;U^;UX— T;i/?gSE^i^ (AES) . af-X;i/H^fll)iS^XX5^JU^ 
(a-SFMe) &UJ5^mfljm<0T;U* U ^M^t|;b^fe§o ^ ^tt^® 

^m(DmtLxit. 7H'j7l-^*>x^u>7';u^;i'X— r;u (ae) ^ t;u^;i/7K 
ij u Xf' J 3 — ;ux— r / —ji^y x y — ;U7K 'j xf^ ^ >yj n — ;ux— 

(2) MsiCcfc-Si^iicDmMyj^t/^mcDQJts 

(3) ^fe-t2;up— x#^ilfi(35'fea>/^^4fc 

(4) ^feHz;i/P-X^i^iNll^a)fea)^3f6<i'Ei:^^b(Z)##s -Tti:*?*). ^fe-tz^u 

(5) mmt (cr^Do#ii&«)§^jt<z)<M. x(*crt:)o#<D<g}m) 
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'^mmm(D^m±-tE>^m^ir^m'^. ^ o^eo'^cmmo^mx, o. 01-2 

1 0~6 CCigJgCDaJilt?. O. 1 ~5 Omg/LCD^ >/^'i7M;lJt<Z)|iJi5 

•tr;b^— b\ MiB42;u^-ifiiM«K3. XlififflEJfciSiM^iKs^^Sgffl-r^::*!:*^* 

Ll^o 

1 0~6 0°Cg]t<Z>jajS'e. O. O 1 ~2 Omg/L(7)^ >/^<7a;MJg<?)HUlB-tZ 
;u^-Hf. H(riB-lr;u'7-HfilSli#i, XI*fFfBJ5fe^JJiiaj5g!K!l$<S£ffl-r^-^A<«f*L 

l^<S)ii^. 2 0~6 CCH^CDjS^-e. O. 1 ~ 1 O O m g/ LO)^ ^y^-^Wjg 

jga)tiriB-i2;u^— tf. frlB-ir;u^-ifiim#i. xi*tiiiB^^MJ?K!K3$filffl-r^;z 

XI*-b;UP-X#^«^(7>C^tPO#^i£jm$-l±'§)ii^. 1 0-6 0°C|iJg(DSJt 
■e. O. O 1 ~2 0mg/L<D^>/^'5?SilJt<©*(rlB-l2-'l'^— Hfs BfrIBH2;U^— 

mi::. *5I^I*. ■&jHt^lBi-<>^llp°plcJ; y^aSLTiei'l' ^^^frax^lzfe 
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mzm^^tiui^fiK m^it. t;u.*'j m^it. 7K^^b:^huoi^. ^m-^v- 
mti^x. pH^^^K xiti^nmmt^ifi^ti^o 

-Dl^X^m Lfcjb^s 2t;^eB-b;u^— i2a)i^-lr;u^— Hf-(?fc§-b;u^— lfNCE5*«. 
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^Lx. m^tzm'm7S^Mm^RiS7)\^ti*)mi^^^Lxtsy>s t^oTv hju^ 
—'\fmu^:^itmmmm^<omt^j^i^t{.Xs fc^t^i*. -ajv^—ancEs^mi^ 
xmrn-t^mu^uysmiztBi^x, ■{zju^—'UmEsizit^x. 3(i;^B^(DH2;u^— 

^FJKf=;^BiBJNI10m(*. ¥mi2^ (2000^) 4^18B<fc yPERM BP-7138(Z>^fE# 

^a>'btniLnmmxmm&miis^'a^^mm^±mmn-tz>'^- c (ib) xnsi 

$BI^^^I^Xllfi^ti&W^m (fer« : ¥305-8566 B^^mMUm-O < It^M ^ 

^tzs mmmz (2) -^^si^-r -s^sa-^-rwu^x ferm bp-5977*^!*. 

W-m^ (1996^) 7^15H(c^3ttTi&)SA^IIftM^WI5P/f«^i^^it^^lt-b> 
^— icgrt^H (FERM P-1 5736) ^ilfz^(OX&^) . W-m^ (1997^) 6^130 

fi^i^mm^n (ferm BP-5977) lc^w$Hrt^§o 



wo 2004/039969 Jj^ ©CT/JP2003/014013 

13 

g >lcMi^^*ifc-b;u^-Hf (mTA162Pi:-r-5o iB5iJ#-^3) . 166Saa) 

TS^^^b^-^'^U^ S>M(cgi^$tifcH2;u^— If (mTK166E<!:-r^o WMm^ 
4) . 162#S^lUt166#@(7)T5y^3(j^-tH^H:^P'J>J^i;^';U^5>m(::M 
^^F;h.fc-b;U^— If (mTAPKE^-T'So ia5lJ#^5) ^ 3 - K"r -SDNAIiglTfC;^ 

Sl^^^mWO 01/90375-^/^>:7U«y hl::|Hma):;^^X5 KpNCE5Bam^ilM 
DNA.1:L. LA PGR in vitro Mutagenesis Kit (S£51jt^*5e^tt^) ^^S^fflLTJ^ 
-lz;u^-Hf$=i-K-r'§)DNA(cSPii!t#mW^m$#AU/=o ^Jili^-y h(c^# 

NCE5-A162P : 5' -GGGGAA6G6GTCGCACTCGTGGCGTTG-3' (iB^J#-§-6) 
NGE5-K166E : 5' -CTTGAGGTGGTGGGGGAAGGCGTGGGA-3' (iB5iJ#^7) 
NGE5-APKE : 5' -GAGGTCCTGGGGGAA6GGGTC6GACTG6TG-3' (lB5»J#-^8) 

^— NCE5-A1 62P(i'tr ;U^-Hf A1 62P$ 3 — Kf -SDNA^f^Jllfr -5 f=:*<Z> 7^ ^ 

-r^— -efey , t^^-t NCE5-Ki66Eii-t2;u^— ifKieeE^n— K-r ^dna^-i^j^Ic 
•r'5^c«)<7):^^-r^— . :;^^-r'7— NGE5-APKE(i-fe;u^— hzapke^zi— k 

MBB3aa)^^'<T-$1S£ffl Lr^iP>Hfc|gmSAPCR^!K!l^fiJIS^SEcoR IS 
U^Pst \-Q%Kc^. :7xy— ;u : <$7PP7|v;i/A : vt5;ut;1/=i— ;u (25: 

24:1) -etttBLX^y— ;U;Al^^ffot=o C^Xb ^^i6$IJIS^SEcoR iJlil^Pst 

|-e>^^bLr^5l^fc::^^x5 KpUGiiSitiiigL. KpNGE5AP-ii8 

(A162P) . PNCE5KE-118 (K166E) SitXpNGEBAPKE-IIB (APKE) $#fco c:He>3 
®<Z)3f^XS Ka)SA»fJtl::oiAr^^^iB5lJ$it3tDNAi/— l7X>-9— ABI 
PRISM 310 Genetic Analyzer (/^— ^> • x^UT— ttM) ^fflL^T^^ Lfc^^. 

#DNAiff>^ic(*sfi<ia)^m(DJ«f A<SA^;ixTtv^ ^ttmm^^f^. 
(1) -i2;u^-ifiie^^^ffi:^^x5 K(Z)iiil 

1 ■Clib;Kfc^i2;U^-if3t<E^^'^tT:^^X5 KpNCE5AP-118. 
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pNCE5KE-118ai;pNCE5APKE-118$*JP®^mBa!nH |-??>g4bLf=^. T:*fP— 

m^j^niic^L. 3^o.7kbpa>DNAifM-^iiiiiRLt=o c:Hp>$. 'f'tbmmmm^H 
5^as^fl^fc•J>^^bLrfcl^fc7S=I— ^--r^vuv;^ ferm BP-5977ffl^ij^<7 

^— pJD-c5 (m^^MHWO 01>90375-^/<>:7U»V hicfEm) tm^L. =&i2;U 
^— lfJie^$5il2^$-&§fci^)<Z):^^X5 KpNCESAP (A162P) . pNCE5KE 
(K166E) , Jii;pNCE5APKE (APKE) ^ntzo 
(2) :7 5 3 — ^ • 'T > V U >X FERM BP-5977<D ff^WlE^il 
:75=i-7--r VVU>X FERM BP-5977$ (S) ^m^^TCX^^mL. 24B#^ 

3000 rpm. lO^^itiO^J^ItlcJ: y ^® Lfco (S) Jtife<0^fi£l*. (N) Itii 
(5. 0%T bf -izyu. 2.0%SfSx:^FX. 0. 1%^;^h>. 0.03%ifi^b*;Ui/'t7A. 
0.03%^1bV^^^^i/'t7A. pH 6.8) lc>f;U=i— X (3.0%) ^AQx.. Te-fe;U$ 

l^aNfc%a>-efc-So #t)*LfeS<*:^o.5 moi/L i/jL— >7P-x-ej5fe}tu. 

OASumOy ^ Jl^^—vmmLtzZfo K-^^X h-fbS^^JtjS (3 mg/mL - 
glucuronidase, 1 mg/mL Chitinase. Img/mL Zymolyase, 0.5 mol/L ix3.--<i7 
P— X) 10 mUz^J^Lfco 30°C-e60-90^PBlJgML. B^^>^P h^^Xhit 
^-frfco ^(D^iS^^^MilLf-^. 2500 rpm. W^mMib^mLXZ^n hzf'y:^ 
h^EiRL, SUTCeSrJg [0.5 mol/L i/i— J7P— X. 10 mmol/L mtiJJl^iy"^ 
A. 10 mmol/L h'JXig^ (pH 7.5) ] T-^JtLfco 

Jsil±a>d:9(^i)IMLfc:^P h^l mLa)SUTCjli«?a[z^®L. C<D 

lOOit/LCi^LIO fi gODm (TE) (10 jwL) ^*D^7K4'(^5^^r^llB Lfco 
iz, 400 juL<DPEG^?g [60% PEG4000. 10 mmol/L ^<b*;Ui/OA. 10 ramol/L 
h'jxmm (pH 7.5) ] ^m^s 7K*(c205Ml^gLfc^, 10 mLOSUTCi^lrjS 
^m^. 2500 rpm. 10«'ra^ii:>^SiLt=o m«^>fc:^P h^^'^XH^I mL(Z>SUTG^ 
«J^l::^jSLfc^. 4000 rpmT'5^PB^^'C>^^itLr, S*lfi«JlclOO jt/L(Z>SUTG^« 

m±<Di!B!3i^jta^fc:^p h*, /\-r<fp-7-ri^> (200 //g/mD ^ 

*aYM6Jgife [1% ^;u=i— X. 0.4% SJSx^x. 0.2% ^;H-x:iF-X, 1%^^ 

(pH 6.8) ] ±[z^ nmm^tt=bizmm\^. zrc. sam^m^. fl^^Lt==3 
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(3) m-PAGEiz^^mnm^w<owm 

Mj^OJ;: a (C LT 5 KpNCE5AP. pNCESKE. ^it/pNCE5APKE$ffll^T^#e> 

Htc753-^"r>vu>x mmm^ii^^ m tgitii (5.o%7e-tr;u. 2.0% 

pH 6.8) T?37°C. SaralJ^HL, #e,Ht=l|?^±7t$SDS-PAGE(c J; y ^:»f Lfc„ 

SDS-PAGE(*x:7=I1±fl>i/X7^J^^ffll^rll]!i6Lfco ^5S::h*>. m^acii!)4i 

(No. 03-101) . mm (Model : 3540) . ^JUM % (01-005) . S.i;SDS-PAGEffl 
/^yyT—^y h (06-0301) ^ffllNfto j^m^mt. 18 mA/90^i: Lfco »1ci!j 

^<D^;ua>^fef*s -S^Ti/-:^'; 'JT>K:?;u-R250^fe?ft (O.i %^7-7'>— 

'JUT>h:^;U-R 250. 40%y^/-;K 10%it^) ^ffllNTfrtV -^-CD^flJfefe 
^ (10 7.5 %B^^) T'fljfcfeLTMeM^^aJLfco 'A^m.-^—t} 

—izlt. V ■V' A/ U;!|-b--fx>xl±a)LMW Marker Kit (17-0446-01) ^ffltN 

/Co 

SDS-PAGE^«f(DjiSms 25kDaMSSA^ii^*4^T^^-5fl^Slfe^^*:A<mal*4^. 
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SEQUENCE LISTING 

<110> Meiji Seika Kaisha, Ltd. 

<120> Novel detergent resistant cellulase 

<130> MEJ-696 

<150> JP 2002-318303 
<151> 2002-10-31 

<160> 8 

<170> Patent In version 3.1 

<210> 1 
<211> 205 
<212> PRT 

<213> Hum i CO I a insolens 
<220> 

<221> mat_peptide 
<222> (1).. (205) 
<223> 

<400> 1 

Gin Ser Gly Ser Gly Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro 
15 10 15 



Ser Cys Ala Trp Pro Gly Lys Gly Pro Ala Pro Val Arg Thr Cys Asp 
20 25 30 



Arg Trp Asp Asn Pro Leu Phe Asp Gly Gly Asn Thr Arg Ser Gly Cys 
35 40 45 



Asp Ala Gly Gly Gly Ala Tyr Met Cys Ser Asp Gin Ser Pro Trp Ala 
50 55 60 



Val Ser Asp Asp Leu Ala Tyr Gly Trp Ala Ala Val Asn lie Ala Gly 
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65 70 75 80 



Ser Asn Glu Arg Gin Trp Cys Cys Ala Cys Tyr Glu Leu Thr Phe Thr 
85 90 95 



Ser Gly Pro Val Ala Gly Lys Arg Met lie Val Gin Ala Ser Asn Thr 
100 105 110 



Gly Gly Asp Leu Gly Asn Asn His Phe Asp lie Ala Met Pro Gly Gly 
115 120 125 



Gly Val Gly lie Phe Asn Ala Cys Thr Asp Gin Tyr Gly Ala Pro Pro 
130 135 140 



Asn Gly Trp Gly Gin Arg Tyr Gly Gly lie Ser Gin Arg His Glu Cys 
145 150 155 160 



Asp Ala Phe Pro Glu Lys Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp 
165 170 175 



Trp Phe Leu Asn Ala Asp Asn Pro Ser Val Asn Trp Arg Gin Val Ser 
180 185 190 



Cys Pro Ala Glu Me Val Ala Lys Ser Gly Cys Ser Arg 
195 200 205 



<210> 2 
<211> 615 
<212> DMA 

<213> Humicola insolens 
<400> 2 

cagtccggca gcggccgcao cacgcgctac tgggactgot gcaagccgto gtgcgogtgg 60 
cccggcaagg gcccggcgoc cgtgcggacg tgcgaccggt gggacaaccc gctgttcgac 120 
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ggcggcaaca cgcgcagcgg gtgcgacgcg ggcggcggcg cctacatgtg ctcggaccag 180 
agcccgtggg cggtcagcga cgacctggcg tacggctggg cggccgtcaa cattgccggc 240 
tccaacgaga ggcagtggtg ctgcgcctgc tacgagctga ccttcaccag cgggccggtg 300 
gcgggcaaga ggatgattgt gcaggcgagc aacacgggag gcgatttggg gaacaaccac 360 
tttgatattg ctatgcccgg cggtggcgtc ggtatcttca acgcctgcac cgaccagtac 420 
ggcgcgcccc ccaacggctg gggccagcgc tacggcggca tcagccaacg ccacgagtgc 480 
gacgccttcc ccgagaagct caagcccggc tgctactggc gctttgactg gttcctcaac 540 
gccgacaacc cgagcgtcaa ctggcggcag gtcagctgcc cggccgagat tgtggccaag 600 
agcggctgct cgcgt 615 



^<210> 3 
<211> 205 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: A detergent resistant 
ce II u I ase 

<400> 3 

Gin Ser Gly Ser Gly Arg Thr Thr Arg Tyr Trp Asp Gys Cys Lys Pro 
15 10 15 



Ser Gys Ala Trp Pro Gly Lys Gly Pro Ala Pro Val Arg Thr Gys Asp 
20 25 30 



Arg Trp Asp Asn Pro Leu Phe Asp Gly Gly Asn Thr Arg Ser Gly Cys 
35 40 45 



Asp Ala Gly Gly Gly Ala Tyr Met Cys Ser Asp Gin Ser Pro Trp Ala 
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50 55 60 



Val Ser Asp Asp Leu Ala Tyr Gly Trp Ala Ala Val Asn Me Ala Gly 
65 70 75 80 



Ser Asn Glu Arg Gin Trp Cys Cys Ala Cys Tyr Glu Leu Thr Phe Thr 
85 90 95 



Ser Gly Pro Val Ala Gly Lys Arg Met Me Val Gin Ala Ser Asn Thr 
100 105 110 



Gly Gly Asp Leu Gly Asn Asn His Phe Asp Me Ala Met Pro Gly Gly 
M5 120 125 



Gly Val Gly Me Phe Asn Ala Cys Thr Asp Gin Tyr Gly Ala Pro Pro 
130 135 140 



Asn Gly Trp Gly Gin Arg Tyr Gly Gly Me Ser Gin Arg His Glu Cys 
145 150 155 160 



Asp Pro Phe Pro Glu Lys Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp 
165 170 175 



Trp Phe Leu Asn Ala Asp Asn Pro Ser Val Asn Trp Arg Gin Val Ser 
180 185 190 



Cys Pro Ala Glu Me Val Ala Lys Ser Gly Cys Ser Arg 
195 200 205 



<210> 4 
<211> 205 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: A detergent resistant 
ce 1 1 u I ase 

<400> 4 

6ln Ser Gly Ser Gly Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro 
1 5 10 15 



Ser Cys Ala Trp Pro Gly Lys Gly Pro Ala Pro Val Arg Thr Cys Asp 
20 25 30 



Arg Trp Asp Asn Pro Leu Phe Asp Gly Gly Asn Thr Arg Ser Gly Cys 
35 40 45 



Asp Ala Gly Gly Gly Ala Tyr Met Cys Ser Asp Gin Ser Pro Trp Ala 
50 55 60 



Val Ser Asp Asp Leu Ala Tyr Gly Trp Ala Ala Val Asn Me Ala Gly 
65 70 75 80 



Ser Asn Glu Arg Gin Trp Cys Cys Ala Cys Tyr Glu Leu Thr Phe Thr 
85 90 95 



Ser Gly Pro Val Ala Gly Lys Arg Met lie Val Gin Ala Ser Asn Thr 
100 105 110 



Gly Gly Asp Leu Gly Asn Asn His Phe Asp lie Ala Met Pro Gly Gly 
115 120 125 



Gly Val Gly lie Phe Asn Ala Cys Thr Asp Gin Tyr Gly Ala Pro Pro 
130 135 140 



Asn Gly Trp Gly Gin Arg Tyr Gly Gly lie Ser Gin Arg His Glu Cys 
145 150 155 160 
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Asp Ala Phe Pro Glu Glu Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp 
165 170 175 



Trp Phe Leu Asn Ala Asp Asn Pro Ser Val Asn Trp Arg Gin Val Ser 
180 185 190 



Cys Pro Ala Glu Me Val Ala Lys Ser Gly Cys Ser Arg 
195 200 205 



<210> 5 
<211> 205 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: A detergent resistant 
eel lulase 

<400> 5 

Gin Ser Gly Ser Gly Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro 
1 5 10 15 



Ser Cys Ala Trp Pro Gly Lys Gly Pro Ala Pro Val Arg Thr Cys Asp 
20 25 30 



Arg Trp Asp Asn Pro Leu Phe Asp Gly Gly Asn Thr Arg Ser Gly Cys 
35 40 45 



Asp Ala Gly Gly Gly Ala Tyr Met Cys Ser Asp Gin Ser Pro Trp Ala 
50 55 60 



Val Ser Asp Asp Leu Ala Tyr Gly Trp Ala Ala Val Asn lie Ala Gly 
65 70 75 80 
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Ser Asn Glu Arg Gin Trp Oys Cys Ala Cys Tyr Glu Leu Thr Phe Thr 
85 90 95 



Ser Gly Pro Val Ala Gly Lys Arg Met lie Val Gin Ala Ser Asn Thr 
100 105 110 



Gly Gly Asp Leu Gly Asn Asn His Phe Asp lie Ala Met Pro Gly Gly 
115 120 125 



Gly Val Gly lie Phe Asn Ala Cys Thr Asp Gin Tyr Gly Ala Pro Pro 
130 135 140 



Asn Gly Trp Gly Gin Arg Tyr Gly Gly lie Ser Gin Arg His Glu Cys 
145 150 155 160 



Asp Pro Phe Pro Glu Glu Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp 
165 170 175 



Trp Phe Leu Asn Ala Asp Asn Pro Ser Val Asn Trp Arg Gin Val Ser 
180 185 190 



Cys Pro Ala Glu lie Val Ala Lys Ser Gly Cys Ser Arg 
195 200 205 



<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: A primer for site-directed 
mutagenesis 



<400> 6 

ggggaagggg tcgcactcgt ggcgttg 



27 
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<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: A primer for site-directed 
mutagenes i s 

<400> 7 

cttgagctcc tcggggaagg cgtcgca 27 



<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: A primer for site-directed 
mutagenesis 



<400> 8 

gagctcctcg gggaaggggt cgcactcgtg 
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